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解析解による板の曲げ・面内振動解析 
Bending and In-Plane Vibration Analysis of Plates Using Analytic Solutions 
浦田 喜彦 
Yoshihiko URATA 
Abstract : A method of simulation of the bending vibrations and in-plane vibrations of plates 
was presented already by the author. In the method, analytic solutions are used. The 
collocation method is applied to the analytic solutions expressed in the plane polar 
coordinates. The method shows a good efficiency and a good accuracy. However, we need more 
examples of examination in order to establish the reliability of this method. 





















ところ, この方法の適用例が少ないので, 説得力を 










(V2+ a2)(V2 -a2)w = 0 	 (2) 
ただし,a4 =phoi2/Dで，p, h,Dはそれぞれ板の
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Fig. 1 Global and local coordinates 
at a point on a edge. 


















































































変則的な 5 角形とした場合で, 自由な角点が 2 個に
なる一 
Fig.2 	 Partially clamped plates and 
nodal point configurations for the 	 Fig.4 Calculated and observed vibration 





598.8Hz 	 596.2Hz 
Fig.5 Calculated and observed vibration 
modes of the plate in Fig.2(b) 
108 	 Vol.17, 2 0 0 9 
図 2 (c)は辺の中間で境界条件が固定から自由に
変化するようにしたもので，条件が切り替わる境の 
431.2Hz 	 450.1Hz 
Fig.6 Calculated and observed vibration 
modes of the plate in Fig.2(c) 
節点は固定とした． 






3.3 計算と実験の結果 	 図 2 に示した各場 
合について計算と実験を行った結果の代表例を図4 
---6 に示す．計算と実験が全体によく一致している












cp2VV ・u-cs2Vx(Vxu)+w2u=O 	 (10) 










q＝各Jn（αγ)(A cosnO+An sin nO) 
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4. 2 面内振動の数値計算と実験 	 計算と実 
験の対象は 500 X 600 X 5mmのアルミニウム長方形
板とした．計算では対称，反対称性を利用して半領
域（500 X 300mm) の周辺上に 23 点を配置した． 
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Fig.7 Calculated and observed modes of the 
in-plane vibration of a rectangular plate 
(The figure of the left-hand side of each 
stage and the right-hand side shows the 
calculation result and the experimental 
result, respectively.) 
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